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The patient was a 40-year-old woman who was diagnosed with a
malignant melanoma of the left posterior thigh. Follow-up positron
emission tomography (PET)/computed tomography (CT) examination
revealed an intensely FDG-avid lesion that predominantly contained fat
in the right postero-lateral chest wall involving the latissimus dorsi.
Ultrasound-guided fine needle aspirate and core biopsy confirmed the
diagnosis of hibernoma rather than melanoma metastasis.
(J Thorac Oncol. 2007;2: 569–570)
Hibernomas are rare benign tumors that are composed ofbrown fat. The term “hibernoma” was coined in 1914,
when the tumor’s resemblance to the brown fat found in
hibernating animals was recognized.1 Hibernaomas are com-
posed of multivacuolate adipocytes, resembling those seen in
brown fat, mixed with variable proportions of univacuolate
adipocytes, similar to those seen in typical lipomas and
normal adult adipose tissue.1,2 Hibernoma is a tumor of
adults, with a peak incidence in the fourth and fifth decades
of life. This benign tumor can be mistaken for malignant
lesions before pathological diagnosis. Marginal excision is
curative, and there are no reports of recurrence.
CASE REPORT
The patient was a 40-year-old woman who was diag-
nosed with a malignant melanoma of the left posterior thigh
in March 2006. She underwent a wide local excision, which
showed a 2.5-mm Clark’s level IV melanoma. Sentinel lymph
node biopsy was also performed at that time and showed six
sentinel lymph nodes to be negative for tumor. In August
2006, the patient underwent a positron emission tomography
(PET)/ computed tomography (CT) examination that revealed
an intensely FDG-avid lesion that predominantly contained
fat in the right postero-lateral chest wall involving the latis-
simus dorsi (Figure 1). SUV max was 7.9. No other abnormal
foci or FDG uptake was present on the examination. Subse-
quently, ultrasound-guided fine needle aspirate and core bi-
opsy were performed. A histological diagnosis of hibernoma
was made (Figure 2).
DISCUSSION
Hibernoma is an uncommon, slow-growing, benign
tumor of multivacuolated adipocytes presenting in patients in
the fourth and fifth decades of life with a slight female
predominance. Hibernoma predominates in areas in which
small amounts of brown fat persist: the scapular and inter-
scapular regions, mediastinum, and upper thorax.3 However,
it can also occur in the thigh, shoulder, arm, abdomen, or
retroperitoneum.2 Hibernomas are usually 5 to 10 cm in size
Departments of *Radiology and †Pathology, Mayo Clinic, Rochester, Min-
nesota.
Disclosure: The authors declare no conflict of interest.
Address for correspondence: R. M. Subramaniam, Department of Radiology,
Mayo Clinic, 200 First Street SW, Rochester, MN 55905. E-mail:
Subramaniam.rathan@mayo.edu
Copyright © 2007 by the International Association for the Study of Lung
Cancer
ISSN: 1556-0864/07/0206-0569
FIGURE 1. A, Computed tomographic scan of the abdo-
men (non-contrast) demonstrates a predominantly low-at-
tenuation mass with linear soft density components. B,
Positron emission tomography/computed tomography scan
demonstrates intense FDG uptake in the lesion.
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at diagnosis, although they have been reported to range from
1 to 27 cm.4 The tumors are slow-growing and painless, and
they occur in the subcutis or, rarely, in the muscle. It is
estimated that 1.6% of benign lipomatous tumors have a
hibernomatous component.5
Benign lipomatous lesions are grouped into five major
categories: lipoma, variants of lipoma, lipomatous tumor,
infiltrating lipoma, and hibernoma.6 Grossly, hibernomas are
well circumscribed, lobulated, and partially encapsulated.
The cut surface can vary from yellow to brown and may be
mucoid with rare areas of hemorrhage.2 Unlike classical
lipomas that are composed of univacuolated adiposites with
peripheral nuclei, hibernomas contain multivacuolated adi-
posites with central nuclei, are rich in mitochondria, and are
associated with capillary proliferation and fibrovascular
septa. Several histologic variants have been described: typical
variant, myxoid variant, lipoma-like variant, and combined
features of spindle cell lipoma and hibernoma. These are of
diagnostic relevance but not prognostic significance. The
likelihood of confusing hibernoma with other tumors is minimal
in terms of pathologic evaluation. In addition, the specific
cytogenetic abnormality for hibernoma has been isolated to the
long arm of chromosomes 11 (11q13–21) and 10q22.3
The CT, magnetic resonance (MR), and FDG PET
imaging of hibernoma reflects its histopathology and the
relative amounts of brown and white fat. Hibernomas with
prominent adipose tissue present as radiolucent masses, dem-
onstrating well-defined margins on CT imaging and an atten-
uation between fat and skeletal muscle, depending on the
tumor’s lipid content.7 MR imaging also reflects the tumor’s
lipid content, with T1-weighted imaging showing signal in-
tensity lower than that of subcutaneous fat. Conventional
T2-weighted imaging shows signal intensity that ranges from
fairly isointense to subcutaneous fat to hyperintense. Contrast-
enhanced MR imaging may demonstrate diffuse, marked en-
hancement of the brown fat component and marked vascularity
on MR angiography.4 Hibernomas usually demonstrate intense
FDG accumulation.8 Brown fat, a major heat source in the
newborn, contains increased numbers of mitochondria and a
high rate of glucose metabolism. Therefore, brown adipose cells
have increased FDG uptake because of their high level of
glucose metabolism rather than from tumor growth activity.
The differential diagnosis for the CT or MR imaging
appearance of hibernoma includes lipoma and liposarcoma.
Lipomas consistently show low FDG uptake (SUV 2.0). FDG
PET of liposarcomas show low to intermediate FDG uptake and
SUV values not significantly higher than those of benign le-
sions.9 However, a considerable overlap in SUV was observed
between many benign and malignant soft tissue lesions. These
FDG-PET results indicate that SUV may not accurately reflect
the malignant potential of soft tissue tumors, but might rather
implicate cellular components in the lesions. In summary, it is
important to consider hibernoma in the differential diagnosis of
a predominantly fat-containing tumor that demonstrates a very
high FDG uptake on FDG PET/CT scans.
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FIGURE 2. A, Papanicolaou-stained fine-needle aspirate
(40 magnification). Aggregate of adipose cells demonstrat-
ing features of brown fat (multivacuolated cytoplasm). B,
Hematoxylin and eosin-stained section of tissue core biopsy
(40 magnification). Lobule of brown fat characterized by
cytoplasmic vacuoles (lipid droplets) and variable eosino-
philic density (corresponding to increased mitochondria).
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